The electrochemical properties of a series of [M(R,R'timdt) 2 ] dithiolenes (M = Ni, Pd, Pt; R,R'timdt = monoanion of disubstituted imidazolidine-2,4,5-trithione) have been studied by cyclic voltammetry, controlled potential coulometry, and EPR spectroscopy.
Introduction
During the last years, a great deal of attention has been paid to the properties of non-linear optical (NLO) materials, because of their multiple applications to different technological fields, ranging from data storage to optical switches, and to the different ionic forms. In this paper, we report a deep CV and EPR study performed on a large number of variously substituted [M(R,R'timdt) 2 ] dithiolenes, summarised in Table 1 .
Experimental
The neutral dithiolenes [M(R,R'timdt) 2 ], listed in Table 1 , have been synthesised and characterised according to the procedure previously reported [9, 10] .
Electrochemistry
Anhydrous 99.9% (HPLC grade) CH 2 Cl 2 was obtained from Aldrich. 6 ] supporting electrolyte was purchased from Fluka. Cyclic voltammetry measurements were performed in a three-electrode cell containing a platinum working electrode surrounded by a platinum-spiral counter electrode and an aqueous saturated calomel reference electrode (SCE) mounted with a Luggin capillary. A BAS 100W electrochemical analyser was used as polarising unit. Controlled potential coulometry was performed in a Hshaped cell with anodic and cathodic compartments separated by a sintered-glass disk. The working macroelectrode was a platinum gauze; a mercury pool was used as the counter electrode.
Electrochemical grade [NBu 4 ][PF

All the potential values are referred to the saturated calomel electrode (SCE).
Under the present experimental conditions, the one-electron oxidation of ferrocene occurs at E°' = + 0.39 V.
Due to the low solubility of several neutral complexes, cyclic voltammetries were performed on the corresponding electrogenerated monoanions, which resulted soluble.
EPR studies
X-band electron spin resonance (ESR) spectra were recorded with a ER 200 D-SRC Bruker spectrometer operating a ν=9.44 GHz using a HS Brucker rectangular cavity. The control of the operational frequency was obtained with a Hewlett-Packard X 5-32 B wavemeter and the magnetic field was calibrated with In agreement with previous findings [9] , the nickel complex undergoes two reductions and one oxidation (Fig. 1a) . The reduction processes display chemical reversibility in the cyclic voltammetric time scale, whereas the oxidation process is partially chemically reversible (i pc /i pa = 0.7 at 0.2 V·s -1 ), as on the other hand proved by the appearance of a spurious (starred) peak in the backscan.
Step-by- The redox behaviour of the platinum complex (Fig. 1c) is quite similar to that of the palladium dithiolene, but for the higher decomposition rate of the dication (see the spurious starred peaks). Exhaustive one-electron reduction makes the colour of the original solution change from grey-violet to green, whereas the monocationic species assumes a pink-brown colour. 2 ] dithiolene led to the complete elimination of the metal yielding the corresponding organic tetrathiocino product [19] .
Scheme 2
The formal electrode potentials for all the redox processes are compiled in Table   1 . Concerning the oxidation path, let us consider the comproportionation equilibrium, considering the metal formally bivalent:
the equilibrium constant of which is given by [20, 21] : In order to evaluate the inductive effects played by the different substituents in Fig. 2 plots the formal electrode potential for the first reduction process towards the field/inductive parameters F [22] .
As deducible from Table 2 , a satisfactory linear correlation holds also for the second reduction process.
The linear correlation found for the Ni, Pd and Pt dithiolenes is described through: (ii) a statistical estimate of the Error implicit in these coefficients;
(iii) the correlation coefficient R;
(iv) the standard deviation of the fit SD;
(v) the number N of points considered for the correlation;
(vi) the probability P that the R value found could be casual. Since the F values of a few substituents are not available in literature, we tentatively extrapolated them from the linear correlation fit, Table 3 . Unexpectedly, no good linear correlations have been obtained for the oxidation processes. At a first instance, we assume that not easily determined effects might add to the inductive effects in controlling the E°' values, thus contributing to the departure from the linear trend.
As a further support, we recently evidenced that inductive effects also play an important role in the HOMO-LUMO NIR transition [10] .
EPR analysis
It is well-known that neutral dithiolenes are not radical in nature and accordingly Under glassy conditions, the lineshape is largely anisotropic with a well resolved rhombic symmetry typical of S=1/2 system. As reported in Table 4 The temperature dependent EPR parameters for the above discussed paramagnetic species are summarized in Table 4 .
It is noted that the actual ∆g parameters point out that the Pt monoanion affords the highest S.O. coupling contribution to the actual SOMO [23] , indicating that the pertinent unpaired electron possess a metal-centred character, which is also higher than that of the corresponding Pt monocation.
Conclusions
The intense NIR absorption exhibited by metal-dithiolenes is calling interest on its possible application to laser technologies and photoconduction. In this connection, the study on the electrochemical properties and of the EPR metal contribution which is EPR detectable (in particular for Pd, Pt) [24] .
Moreover, the EPR spectra of all the monoanions under LN conditions exhibit a rhombic pattern, suggesting the same primary geometry with some minor differences (due to the expected differences in angles and bond lengths). As a matter of fact, in glassy solution, the metallic contribution in complex [Pt(Et 2 timdt) 2 ] − appears to be the highest one, whereas the platinum monocation exhibits reduced metallic character, indicating that the unpaired spin density is spread over the ligand frame.
